Introduction Vertebroplasty (VP) is a well-known and effective therapeutic method for relieving the pain and improving the quality of life of patients with vertebral compression fractures. Major complications of VP are infrequent, occurring in no more than 1% of such procedures, whereas spinal subdural and epidural hematomas are extremely rare complications. Case Presentation We present a unique case of a spinal subdural hematoma (sSDH) (from T4 to T12) occurring immediately after VP to treat a traumatic vertebral compression fracture, followed by a spinal epidural hematoma (SEH) (from T3 to T12) after the decompressive laminectomy, occurring in a 64-year-old patient. After removing of the big spinal epidural hematoma, the patient's symptoms improved progressively and she recovered after 2 months. Discussion This is a rare case of sSDH and SEH occurring continuously after VP. The pathogenesis may be that the puncture damaged the abnormal blood vessel of spinal dura mater. A small-probability event is not an impossible event. We hope to bring more attention to the rare complications of VP by sharing this unusual case.
Introduction
Since Galibert et al. [1] first performed vertebroplasty (VP) in 1987, it has become a common therapeutic method for the treatment of painful vertebral angiomas, osteoporotic vertebral fractures, compression fractures, and other lesions. The VP procedure involves injecting an appropriate amount of the polymethyl methacrylate (PMMA) close to the fractured vertebral body in order to enhance the stability of the spine [2] ; this can relieve pain and improve the patient's quality of life. Although the success rate of the VP procedure exceeds 90%, it can also lead to major and severe complications such as spinal cord compression, adverse reactions caused by the bone cement, epidural and subdural hematomas, pulmonary emboli, infection, and death [3, 4] . Major complications of VP are infrequent, occurring in no more than 1% of such procedures. The vast majority of the complications are attributable to migration of the bone cement into the veins, which can result in the pulmonary embolism [5] , or spilling of the bone cement spill into the spinal canal, resulting in the spinal cord compression [6] .
Spinal subdural hematoma (sSDH) and spinal epidural hematoma (SEH) are extremely rare complications that usually develop within a few hours of the procedures. Most sSDHs occur at the lower thoracic region and usually extend in length from two to five segments [7] . Most SEHs occur on the spinal cord posteriorly, whereas most sSDHs are located on the spinal cord anteriorly [8] . As far as we know, only five cases about sSDH after VP have thus far been mentioned in literature [9] [10] [11] [12] , where no SEHs have occurred after decompressive laminectomy. We report the first case of a sSDH (from T4 to T12) occurring immediately after VP for a traumatic vertebral compression fracture followed by a SEH (from T3 to T12) after the decompressive laminectomy. We also discuss the possible pathogenesis of sSDH and SEH.
Case presentation
Our patient, a 64-year-old woman, complained of lower thoracic pain after a fall on the ground. After admission to the hospital, she underwent magnetic resonance imaging (MRI) of the thoracic spine, which revealed a T12 compression fracture ( Fig. 1 ). Subsequently a percutaneous vertebroplasty (PVP) was performed under local anesthesia. After the operation was completed, the patient complained of weakening of muscle strength (strength 3+/5), hypoesthesia, and dysesthesia in the right leg. After half an hour, she presented with further weakening of muscle strength (strength 2/5), hypoesthesia, and dysesthesia of both lower extremities as well as abdominal zonesthesia. An immediate MRI scan demonstrated a high-signal aggregation in front of the spinal cord from T4 to T12, which appeared to be causing the spinal cord compression (Fig. 2) . Owing to concern regarding the acute decrease of muscle strength in both lower extremities, the patient immediately underwent a decompressive laminectomy from T3 to T12, where the spinal canal was obviously compressed. A hematoma but no epidural hemorrhage was then found in the subdural spinal space. Finally, a durotomy was performed in order to protect the spinal cord. However, to avoid damaging the spinal cord, the hematoma wasn't removed due to the stenosis of the thoracic spinal canal. After the operation, the patient's symptoms improved progressively for several days, after which they again worsened. The postoperative MRI confirmed the presence of a large hematoma behind the spinal cord from T3 to T12, which was causing the spinal cord compression (Fig. 3) . At this point the patient was transferred to our department, where a physical examination revealed a weakening of muscle strength (strength 3/5) in the right leg, hyperreflexia of the lower extremity, and a positive Babinski sign on both sides. The hematology and coagulation tests of the patient were normal. After surgical contraindications had been ruled out, she was referred for evacuation of hematoma. Then the big spinal epidural hematoma was removed during the surgical procedure (Fig. 4) . After surgery, the postoperative MRI scan demonstrated adequate removal of the large hematoma and surgical decompression of the spinal cord (Fig. 5) . After rehabilitation and physical therapy, the patient progressively recovered both muscle strength and sensation in the right leg. After 2 months, her muscle strength had recovered fully (strength 5/5), as had sensory function in the right lower extremity.
Discussion
The numbers of vertebral compression fractures have gradually increased because of the aging population and changing lifestyles. VP has been a prevalent therapeutic method for the treatment of painful vertebral angiomas, osteoporotic vertebral fractures, compression fractures, and other lesions. In the course of time, as the indications for VP have expanded, vertebral compression fracture due to acute trauma has become one such indication. Although VP is regarded as an extremely safe operation, major complications are still often seen. Among these, sSDH and SEH are extremely rare. As far as we know, this is the first case of a sSDH (from T4 to T12) occurring immediately after VP to treat a traumatic vertebral compression fracture, followed by a SEH (from T3 to T12) after the decompressive laminectomy.
The pathogenesis of spinal SDH is still unknown, although rupture of subdural bridging veins is deemed to be the main cause in intracranial SDH. However, the spinal subdural space differs from the intracranial subdural space in that bridging veins are not found in the latter [13] . The possible mechanism of our case would be that puncture of the spinal dura mater could lead to sSDH due to trauma to an abnormal blood vessel of spinal dura mater.
The possible pathogenesis of SEH in our case may stem from the longitudinal durotomy. After the procedure, spinal subdural blood would have flowed into the spinal epidural space, resulting in a massive hematoma behind the spinal cord and hence its compression.
We usually consider VP to be a safe operation. However, its possible complications should not be ignored. First, in order to reduce the number of such complications, the indications for VP should not be expanded. Second, preoperative examinations should be performed routinely, and emergency PVP surgery is not recommended. Third, the operation must be performed by experienced doctors following standardized surgical procedures. Last, biplanar fluoroscopic guidance during VP procedures should be performed carefully and slowly, thus making VP safer. Before the surgical procedure, its potential complications ought to be well known and, if necessary, emergent treatment implemented. Fig. 4 The photographs during the surgery demonstrating a big spinal epidural hematoma (from T3 to T12) behind the spine (the left photograph), and the spinal cord was fully decompressed after surgical removal of the hematoma (the right photograph) 
Conclusion
We present a rare case of a sSDH (from T4 to T12) occurring immediately after VP for a traumatic vertebral compression fracture, followed by a SEH (from T3 to T12) after the decompressive laminectomy. The pathogenesis of this complication may be that the puncture damaged the abnormal blood vessel of spinal dura mater. In sum, because a small-probability event is not an impossible event, more attention ought to be given to the major potential complications of VP. In short, this procedure must be performed by experienced surgeons following standardized surgical procedures-surgeons who can recognize potential risk factors and thus make VP safer.
